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Description
Field of the Invention

The present invention relates to a one part moisture cure polyurethane sealant which is cured under an
ordinary temperature by reaction with moisture contained in the air.

Description of the Prior Art

A one part moisture cure polyurethane sealant is a useful sealant which is cured under an ordinary
temperature by reaction of an isocyanate group contained in urethane prepolymer and moisture contained
in the air. The cure rate and storage stability of such a sealant depend on the type and function of a cure
accelerating catalyst (hereinafter simply referred to as "catalyst").

In general, catalysts accelerating curing of urethane prepolymer are classified into:

(1) naphthenate or octenate salts of heavy metals such as tin, lead, bismuth, cobalt and manganese;

(2) heavy metal organic compounds such as dibuty! tin maleate and dibutyl tin dilaurate; and

(3) tertiary amine and other nitrogen-containing materials such as N-alkyl morpholine, N-alkyl aliphatic
polyamine, N-alkyl piperazine and triethylenediamine.

A one part sealant in a closed container must have storage stability which is ensured at least six
months under an ordinary temperature, in addition to quick curability. The tertiary amine and other nitrogen-
containing compounds classified in the above item (3) are considerably problematic in storage stability as
compared with the compounds classified in the items (1) and (2), and inferior in curability under low-
temperature/low-humidity conditions (lower than 10°C and 50 % R.H.).

For example, U. S.-A-4, 574,793 and 4,758,648, the disclosures of which are incorporated herein by
reference, employ such tertiary amine and other nitrogen-containing compounds.

In consideration of curability, workability, storage stability and sealant properties after curing of such a
one part polyurethane sealant, dibutyl tin maleate, dibutyl tin dilaurate and the like classfied in the above
item (2) are empirically employed as catalysts for commercially available one part polyurethane sealants of
high performance, in the present circumstances.

U. S.-A-3,391,101, the disclosure of which is incorporated herein by reference, relating to a two part
polyurethane sealant obtained by mixing urethane prepolymer and polyether polyol immediately before
employment is basically different from the inventive one part polyurethane sealant, and lists a large number
of chemical names relating to catalysts.

U. S.-A-4,758,648, the disclosure of which is incorporated herein by reference, describes well-known
catalysts etc. for a one part polyurethane sealant, but the same mentions no catalyst synthesized according
o the present invention.

SU-A-339560 describes a reaction to synthesize polymers with urethane groups in the chain by reacting
polyisocyanates with hydroxy-containing compounds in the presence of catalysts. The catalysts for the
reaction are cyclic glycol ethers of dialkylstannanediols, preferably dibutylstannanediol cyclic ethylene
glycol ether;

C4H 0C2H40 C4Ho
4Hg  OC2H40

Sn Sn
/ N\ VAN
C4Hg 0C2H40 C4Hg

When a catalyst belonging to the above item (2) is employed, the cure rate is extremely reduced under
low-temperature/low-humidity conditions and extremely increased under high-temperature/high-humidity
conditions. That is, too much difference is caused in the cure rate between winter and summer seasons, 1o
hinder work control.

Although a catalyst for a one part moisture cure polyurethane sealant has an exiremely important
function of accelerating curing, presence of such a catalyst is rendered unpreferable once a sealing
composite is cured. That is, when the cured sealing composite is exposed to exiremely severe aging
conditions such as high-temperature/high-humidity conditions or too strong ultraviolet rays, the catalyst
once serving as a cure accelerator breaks a polyurethane linkage or a urea linkage as a harmful matter
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accelerating depolymerization this time. While functions of catalysts are extremely complex in general and
theoretical clarification thereof is difficult, it is readily imaginable that, if a cured sealing composite is
exposed to exiremely severe aging conditions, the catalyst contained in the composite itself may be
thermally dissociated or hydrolyzed.

Considering the result of thermal dissociation or hydrolysis caused in the catalyst contained in the
cured sealing composite under extremely severe conditions, an acid substance such as a COOH radical is
formed as the result of thermal dissociation or hydrolysis since every counterpart for a heavy metal is an
organic acid having a COOH radical as chemical structure common to the compounds belonging to the
above items (1) and (2), to exert bad influence on an adhered surface which is brought into contact with the
sealant. It can be readily inferred that, when a polyurethane sealant is applied to a steel plate for an
automobile, the presence of such a COOH radical caused by thermal dissociation or hydrolysis of the
catalyst contained in the cured sealing composite itself exerts bad influence on rusting and embrittlement of
the steel plate.

In order to develop an excellent one part sealant having good properties such as quick curability,
storage stability and the like, therefore, it is necessary to synthesize a novel catalyst and blend the same
with a sealing composite.

SUMMARY OF THE INVENTION

An object of the present invention is to provide a one part moisture cured polyurethane sealant having
excellent storage stability, which can attain quick curability and reduce difference between cure rates under
low-temperature/low-humidity conditions and high-temperature/high-humidity conditions, by synthesizing a
novel catalyst and blending the same with a sealing composite.

The inventive one part moisture cure polyurethane sealant is obtained by adding/to blend

R 0 R S
\ 7/ _I \ / —]
/Sn X or Sn X
\
R O—-l R/ \s__j

/with a sealing composite containing urethane prepolymer as a cure accelerating catalyst. Symbol R
indicates a univalent hydrocarbon radical, and symbol X indicates a residual radical of dihydric alcohol as
specified later on or a residual radical of dihydric thioalcohol

DETAILED DESCRIPTION OF THE INVENTION

A sealing composite employed in the present invention contains 0.01 to 1.0 percent by weight,
preferably 0.02 to 0.2 percent by weight of a catalyst of:

R 0
\ 7/ —l R\ /S—[
or Sn X

Sn X
/ N\ /
R O—l R \s._'

with respect to the sealant.

Urethane prepolymer employed in the present invention is obtained by the well-known technique as a
reaction product of polyether polyol and organic polyisocyanate. Polyether polyol is prepared from diol, triol
or a mixture of diol and triol of 1,000 to 10,000 in molecular weight, and the ratio of combination is 10:90 to
90:10.

The main chain of this polyether polyol is alkylene oxide, e.g., propylene oxide, or alkylene oxide
mainly composed of propylene oxide and partially containing 5 to 20 % by weight of ethylene oxide.
Effectiveness of prepolymer partially containing ethylene oxide is described in U. S.-A-3,391,101 in
particular.
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Examples of organic polyisocyanate are general organic industrial products such as 2,4 and 2,6-
diisocyanate foluene, diphenylmethane-4,4'-diisocyanate, hexamethylene 1,6-diisocyanate, 1,3-bis-
(isocyanate methyl)cyclohexane and the like.

In addition to the urethane prepolymer, a plasticizer, carbon black, a slump inhibitor, a storage
stabilizer, an oxidation inhibitor, an ultraviolet absorbent and the like are blended with the sealing composite
as needed.

The hydrocarbon radical R contained in the catalyst can be selected from various substances. For
example, the hydrocarbon radical R may be an alkyl radical whose carbon number is preferably not more
than 20 such as an n-butyl radical, an n-octy! radical or a stearyl radical, but is not restricted to this.

The residual radical X contained in the catalyst can be selected from various organic groups.

The dihydric alcohols for synthesizing:

R 0
N4 —I
Sn X
/ \
R’ od

are ethylene glycol, tetramethyl ethylene glycol, 1,5-pentanediol, 2,4-pentanediol, cis-2-buten-1,4-diol and
B-monolaurin.
Examples of dihydric thioalcohol for synthesizing:

R S

N2l
/Sn X
ks

are ethylene dithioglycol, 1,4-butanedithiol and 1,2-diphenyl ethylene dithioglycol.

The catalyst according to the present invention is not restricted to that synthesized by a specific
synthesizing method, but can be synthesized by reaction between dialkyl tin oxide and alcohol or
thioalcohol. In order to add alcohol or thioalcohol to 1 mol of dialkyl tin oxide R>SnO, which is tetravalent
tin, the following two methods may be considered:

(A) a method of adding 2 mols of alcohol having one OH radical or 2 mols of thioalcohol having one SH
radical; and

(B) a method of adding 1 mol of alcohol having two OH radicals or 1 mol of thioalcohol having two SH
radicals.

The chemical structural material of the catalyst finally regarded as the object of the present invention by
the inventors is a compound which is manufactured not by the method (A) but by the method (B).

A one part moisture cure polyurethane sealant is cured by reaction with moisture contained in the air,
while urethane prepolymer of about 30 % is still included at the end point of reaction in general. If there is a
segment which re-constructs this urethane prepolymer of about 30 % or a component resulting from
depolymerization of the cured sealing composite exposed to exiremely severe aging conditions, the same
can advantageously serve as a countermeasure for attaining aging resistance. In order to apply the result of
thermal dissociation or hydrolysis of the catalyst contained in the cured sealing composite itself to
reconstruction of urethane prepolymer, the catalyst according to the present invention must be synthesized
through the reaction in the above item (B), for example, but not in the item (A). In more concrete terms,
alcohol having one OH radical or thioalcohol having one SH radical generated as the result of thermal
dissociation or hydrolysis of the catalyst synthesized through the reaction of (A) merely masks urethane
prepolymer and has no polymerizing ability, while alcohol having two OH radicals or thioalcohol having two
SH radicals generated as the result of thermal dissociation or hydrolysis of the catalyst synthesized through
the reaction of (B) has a chain extending function and is able to polymerize urethane prepolymer.

The compound resulting from thermal dissociation or hydrolysis of the catalyst contained in the cured
sealing composite itself under extremely severe conditions is approximate to a neutral substance having an
OH or SH radical according to the present invention, whereby no bad influence is exerted on an adhered
surface which is brought into contact with the sealant.
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The inventive one part moisture cure polyurethane sealant is expected as a one part high speed cure
sealant which is optimum for a direct glazing method for front and rear window glass and car bodies in an
automobile production line, as well as applicable to a one part high speed cure polyurethane sealant for
architecture/construction, when dehumidified carbon black is substituted for an ordinary dehumidified
powder filler.

Implemented according to the present invention is a moisture cure polyurethane sealant having good
long-term storage stability, which is excellent in quick curability and which can reduce the difference in the
cure rate between winter and summer seasons.

In the moisture cure polyurethane sealant according to the present invention, no bad influence is
exerted on an adhered surface even if the catalyst itself is thermally dissociated or hydrolyzed after curing
of the sealing composite.

Examples of the present invention are now described in detail.

Examples 1 and 2

Dibuty! tin oxide (Cs+Hs)SnO was selected as dialkyl tin oxide of a heavy metal side and tetramethyl
ethylene glycol (CHz)>C(HO)-C(HO)(CHz)> was selected as alcohol having two OH radicals while ethylene
dithioglycol HSCH>CH>SH was selected as thioalcohol having two SH radicals, and these were reacted
under the following experimental conditions to derive a chemical structural material for serving as a catalyst:

24.87 g of dibutyl tin oxide and 11.80 g of tetramethyl ethylene glycol (anhydrous) were measured in a
round bottom flask, and 84.5 g of dehumidified xylene was added thereto. A water separator and a
condenser were mounted on the flask and reaction was caused for three hours while making a reflux at 138
to 144°C, to obtain an objective material. The reaction formula is described below as formula (1). The
reaction yield was substantially 100 %, from the amount of by-produced water.

C4H9 HO-C—CHB —H20 C4H9 O—C—CH3
N\ N7
Sn = 0 + —— Sn * e e (l)
e /
C4H9 HO—C—CH3 C4H9 O-C—CH3
CH3 CH3

(catalyst C1)

Also with 24.87 g of dibutyl tin oxide and 9.42 g of ethylene dithioglycol, reaction was caused for two
hours through chemical operation absolutely identical to the above, to obtain an objective material. The
reaction formula is described below as formula (2). In this case, the reaction yield was 97 %, from the
amount of by-produced water.

C4Hg HS-CH;  -Hp0  CyHg S-CH,
~ N /
Sn = 0 + —_— Sn ... {(2)
- _ /
C4Hqg HS-CH, C4Hg S-CH,

(catalyst C2)
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Cure properties of the novel catalysts C1 and C2 thus synthesized were compared with that of dibutyl
fin maleate which is one of the most effective catalysts within a conventional catalyst group, under various
temperature/humidity humidity conditions. In order to simplify blended composites, no powder filler was
added. Reference Example 1 was prepared by adding 0.01 to 1.0 percent by weight of the conventional
catalyst, dibutyl tin maleate fo a liquid composite containing 80 percent by weight of urethane prepolymer
(TAKENATE HX301-10 (Trade mark): product by Takeda Chemical Industries, Ltd. of 6000 in average
molecular weight and 1.86 in NCO%) and 20 percent by weight of a plasticizer DOP (dioctylphthalate), and
Example 1 was prepared by adding 0.01 to 1.0 percent of the novel catalyst C1 according to the present
invention to the same while Example 2 was prepared by adding 0.01 to 1.0 percent by weight of the
catalyst C2 according to the present invention to the same, and subjected to measurement of tackfree time
and cure film thickness. Table 1 shows the results.

Table 1
Tackfree Time (min.) Cure Condition Thickness after 3 hrs.(mm ) Cure
Condition
Catalyst 10° C50%RH [20 ° C65%RH |30 ° C95%RH |10 ° C50%RH [ 20 ° C65%RH |30 ° C95%RH

Ref. Ex. 1 [0.01 % 210 56 12 No Film 0.7 2.0
0.02 150 46 10 Below 0.1 0.7 2.1

0.04 120 40 8 0.1 0.8 2.2

0.20 75 26 5 0.1 1.0 2.4

1.00 52 18 3 0.2 1.5 3.0

Ex. 1 (C1)(0.01 110 45 12 0.1 1.1 2.0
0.02 90 38 10 0.2 1.1 2.1

0.04 70 30 8 0.2 1.2 2.2

0.20 44 20 6 0.3 1.4 2.4

1.00 32 12 4 0.5 2.0 2.8

Ex. 2 (C2)(0.01 120 48 12 0.1 1.0 2.0
0.02 95 40 10 0.2 1.1 2.0

0.04 70 30 9 0.2 1.2 2.0

0.20 49 22 6 0.3 1.3 25

1.00 31 14 4 0.4 1.8 2.8

As easily understood from the results shown in Table 1, the novel catalysts C1 and C2 according to the
present invention are extremely superior to the conventional catalyst under various temperature/humidity
conditions, in relation to the tackfree time and cure film thickness, which are factors for quick curability.
Further, it is of interest that the catalysts C1 and C2 according to the present invention are not only faster in
curability than the conventional catalyst but effects thereof are extremely large under 10°C and 50 % RH
conditions while being slight under 30°C and 95 % RH conditions. Thus, it is understood that difference in
the cure rate between winter and summer seasons is extremely reduced in the inventive catalyst and the
cure rate is flattened to contribute to work control and quality control.

In addition to Examples 1 and 2, various types of dihydric alcohol and dihydric thiocalcohol were
selected to chemically synthesize the following catalysts through chemical operation absolutely identical to
that in the Examples 1 and 2.

Example 3
24.87 g of dibutyl tin oxide and 10.42 g of 2,4-pentanediol were reacted for four hours through chemical

operation absolutely identical to the above, to obtain an objective material. The reaction formula is
described below as formula (3). The reaction yield was 97 % from the amount of by-produced water.
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CH3 CH3
| |
C4Hg HO-CH -H,0  C4Hqg O-CH
5 N \ N/ N
Sn = 0 + CHy ——> Sn CH, ... (3)
7 / /N /
C4H9 HO—?H C4H9 O-CH
|
10 CH3 CH3
(catalyst C3)
15
Example 4

24.87 g of dibutyl tin oxide and 10.42 g of 1,5-pentanediol were reacted for four hours through chemical
20 operation absolutely identical to the above, to obtain an objective material. The reaction is formula is
described belog as formula (4). The reaction yield was 97 % from the amount of by-produced water.

C4H9 HO—CHZ—CHZ —HzO C4H9 O—CH2 -qu
25 Sn = 0 + CHy ——a Sn CHj
/ / N\ /
C4H9 HO—CHZ—CHZ C4H9 O—CHZ—CHZ
“ ... (4) (catalyst C4)
Example 5
35
24.87 g of dibutyl tin oxide and 12.23 g of 1,4-butanedithiol were reacted for five hours through
chemical operation absolutely identical to the above, to obtain an objective material. The reaction formula is
described below as formula (5). In this case, the reaction yield was 96 % from the amount of by-produced
water.
40
HS-CH» S-CHy
\ \
C4H9 CH2 —Hzo C4H9 / CH2
45 \ AN
Sn = 0 + ——— Sn .- (5)
/ /
C 4H9 CH2 C4H9 \ CH 2
/ /
50 HS-CH, S-CH,
(catalyst C5)
55 0.04 percent by weight of the catalysts synthesized in the Examples 3, 4 and 5 were added to the

aforementioned liquid composites, to measure values of the tackfree time and cure film thickness. Table 2
shows the results.
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Table 2
Tackfree Time (min.) Thickness after 3 hrs. (mm)
Cure Condition Cure Condition
Catalyst 10°C50%RH | 20 ° C65%RH | 30 ° C95%RH | 10°C50%RH | 20 * C65%RH | 30 ° C95%RH
C310.04 % 85 35 10 0.2 1.1 2.0
c4 " 80 32 9 0.2 1.2 2.2
C5 " 85 34 10 0.2 1.1 2.0

Examples 6 and 7

On the basis of the results of Examples 1 and 2 and consideration and recognition heretofore made, the
one part polyurethane sealants quickly curable under ordinary temperatures were exemplarily produced.
Reference Example 2 was prepared by blending 0.04 percent by weight of a catalyst prepared from dibutyl
fin maleate to a composite containing 48 percent by weight of urethane prepolymer (TAKENATE HX301-10
(Trade mark): product by Takeda Chemical Industries, Ltd. of 6000 in average molecular weight and 1.86 in
NCO%), 12 percent by weight of a dehydrated plasticizer, 36 percent by weight of dehumidified carbon
black, not more than 2 percent by weight of a solvent, not more than 2 percent by weight of a slump
inhibitor, not more than 1 percent by weight of a storage stabilizer, not more than 0.5 percent by weight of
an oxidation inhibitor and not more than 0.5 percent by weight of an ultraviolet absorbent, and Example 6
was prepared by blending 0.04 percent by weight of the aforementioned catalyst C1 to the said composite
while Example 7 was prepared by blending 0.04 percent of the aforementioned catalyst C2 to the said
composite. These samples were produced while blocking moisture under vacuum or nitrogen atmospheres,
and packed and stored. Table 3 shows properties thereof.
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Table 3

Performance Composite

Ref. Example 2 Example 6(C1) Example 7(C2)
Quick Curability
Tackfree Time
10°C 50 % R.H. 130 min. 80 min. 80 min.
20°C 65 % R.H. 50 35 35
30°C 95 % R.H. 9 9 9
Cure Rate (Shear Strength)
10°C 50 % R.H. 0.3Kgf/cm? 1.4Kgflcm? 1.4Kgflcm?
20°C 65 % R.H. 26 8.6 71
30°C 95 % R.H. 12.0 15.4 14.0
Workability
Initial Discharge (g/min.) 750 750 750
Initial Viscosity (cps) 310 x 10* 310 x 10* 310 x 10*
Discharge after 50 °C x 120 h. (g/min.) 480 480 460
Viscosity after 50° C x 320 x 10* 320 x 10* 320 x 10*
120h. (cps)
Long-Term Storage Stability 20 ° C 65%RH Good Good Rather Good
Over 6 Months
Adherend Staining (After Warm Water Test) Yes No No Discolored
Flexibility of Baking-Finished Steel Plate Film
Aging Resistance (After Curing) Initial 62Kgf/cm? 68Kgf/cm? 64Kgf/cm?
Strength
After 100° C x 500 h. 45 51 50
After 40 °C Warm Water x 7 Days 60 67 63

As understood from the results shown in Table 3, each inventive polyurethane sealant, which is quickly
curable under an ordinary temperature, is particularly excellent in quick curability and storage stability, as
well as workability, adherend staining and aging resistance after curing.

Although 0.01 to 1.0 percent by weight of the catalyst is added to the sealant in each of the
aforementioned Examples, the catalyst may be added in excess of 1.0 percent by weight, to further
effectively attain quick curability. However, storage stability, which is another most important property of the
sealant, is deteriorated as the content of the catalyst is increased. Such storage stability is within a practical
range even if the catalyst content exceeds 1.0 percent by weight, in an uniform substance of sealants
defined by the terms of the appended claims.

Claims

1. One part polyurethane sealant characterized by containing a cure accelerating catalyst, having the
formula

R\ /O_\
Sn X

/ N\
R o

where R represents a univalent hydrocarbon radical and X represents a residual radical of dihydric

9
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EP 0 370 164 B1
alcohol, selected from ethylene glycol, tetramethyl ethylene glycol, 1,5-pentanediol, 2,4-pentanediol,
cis-2-buten-1,4-diol, and 8-monolaurin.

The one part polyurethane sealant in accordance with claim 1, wherein the carbon number of X is not
more than 20.

The one part polyurethane sealant in accordance with claim 2, wherein X represents residual radical of
tetramethyl ethylene glycol.

The one part polyurethane sealant in accordance with claim 1, where R represents an alkyl radical
having a carbon number of not more than 20.

The one part polyurethane sealant in accordance with claim 4, wherein R represents a butyl radical.

The one part polyurethane sealant in accordance with claim 1, wherein
R 0
\ / ]

/Sn X
X Nod

is synthesized by reaction of dihydric alcohol containing X and an organic tin compound.

The one part polyurethane sealant in accordance with claim 6, wherein said organic tin compound
employed in said synthesizing reaction is dibutyl tin oxide.

The one part polyurethane sealant in accordance with claim 1, wherein a polyurethane prepolymer is
employed therein which is obtained by reaction of polyether polyol and organic polyisocyanate, said
polyether polyol being diol, friol or a mixture of diol and triol, the main chain of said polyether polyol
being propylene oxide or alkylene oxide mainly composed of propylene oxide and partially containing
ethylene oxide.

The one part polyurethane sealant in accordance with claim 1, wherein 0.01 fo 1.0 percent by weight of
said catalyst is contained in said sealant.

The one part polyurethane sealant in accordance with claim 1, wherein a filler, a plasticizer, or a
mixture thereof is added to blend with said sealant.

The one part polyurethane sealant in accordance with claim 1, wherein benzoyl chloride or p-toluene
sulfonic acid is added to blend with said sealant as a storage stabilizer.

One part polyurethane sealant characterized by containing a cure accelerating catalyst, having the
formula

where R represents a univalent hydrocarbon radical and X represents a residual radical of dihydric
thioalcohol.

The one part polyurethane sealant in accordance with claim 12, wherein the carbon number of X is not
more than 20.

10
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The one part polyurethane sealant in accordance with claim 13, wherein X represents a residual radical
of ethylene dithioglycol.

The one part polyurethane sealant in accordance with claim 12, wherein R represents an alkyl radical
having a carbon number of not more than 20.

The one part polyurethane sealant in accordance with claim 15, wherein R represents a butyl radical.

The one part polyurethane sealant in accordance with claim 12, wherein

R S

\ / —\
/Sn X
R g

is synthesized by reaction of dihydric thioalcohol containing X and an organic tin compound.

The one part polyurethane sealant in accordance with claim 17, wherein said organic tin compound
employed in said synthesizing reaction is dibutyl tin oxide.

The one part polyurethane sealant in accordance with claim 12, wherein a polyurethane prepolymer is
employed for said one part polyurethane sealant which is obtained by reaction of polyether polyol and
organic polyisocyanate, said polyether polyol being diol, triol or a mixture of diol and triol, the main
chain of said polyether polyol being propylene oxide or alkylene oxide mainly composed of propylene
oxide and partially containing ethylene oxide.

The one part polyurethane sealant in accordance with claim 12, wherein 0.01 fo 1.0 percent by weight
of said catalyst is contained in said sealant.

The one part polyurethane sealant in accordance with claim 12, wherein a filler, a plasticizer, or a
mixture thereof is added to blend with said sealant.

The one part polyurethane sealant in accordance with claim 12, wherein benzoyl chloride or p-toluene
sulfonic acid is added to blend with said sealant as a storage stabilizer.

Method for preparing a one part polyurethane sealant containing a cure accelerating catalyst, character-
ized by comprising:
(a) mixing 0,01 to 1,0 percent by weight of said catalyst to a liquid composite, said catalyst having
the formula

R 0

N2
/Sn X
¥ Vo

where R represents a univalent hydrocarbon radical and X represents a residual radical of dihydric
alcohol, selected from ethylene glycol, tetramethyl ethylene glycol, 1,5-pentanediol, 2,4-pentanediol,
cis-2-buten-1,4-diol, and 8-monolaurin with

(b) said liquid composite, containing 80 % by weight urethane prepolymer and 20 % by weight
plasticizer.

11



EP 0 370 164 B1

24. Method for preparing a one part polyurethane sealant containing a cure accelerating characterized by

comprising:
(a) mixing 0.01 to 1.0 percent by weight of said catalyst to a liquid composite, said catalyst having
the formula
5
R S
N
Sn X
7/ N\ i
10 R s

where R represents a univalent hydrocarbon radical and X represents a residual radical of dihydric
thioalcohol, with

15 (b) said liquid composite containing 80 % by weight urethane prepolymer and 20 % by weight
plasticizer.

Patentanspriiche

20 1. Einkomponenten-Polyurethan-Dichtungsmittel, dadurch gekennzeichnet, daB es einen die Aushirtung
beschleunigenden Katalysator enthilt, mit der Formel

25 R\ /O—‘
Sn X
R/ \OJ

in der R einen einwertigen Kohlenwasserstoffrest darstellt und X einen verbliebenen Rest eines
zweiwertigen Alkohols darstellt, der ausgewidhlt ist aus Ethylenglykol, Tetramethylethylenglykol, 1,5-
Pentandiol, 2,4-Pentandiol, cis-2-Buten-1,4-diol und g8-Monolaurin.

30

35 2. Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei die Kohlenstoffanzahl von X
nicht mehr als 20 betragt.

3. Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 2, wobei X einen verbliebenen Rest
von Tetramethylethylenglykol darstellt.

40
4. Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei R einen Alkylrest mit einer
Kohlenstoffanzahl von nicht mehr als 20 darstellt.
5. Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 4, wobei R einen Butylrest darstellt.
45
6. Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei
R 0]
50 \
Sn X
N\
R 0]
55

durch Reaktion eines zweiwertigen Alkohols, der X enthdlt, und einer organischen Zinnverbindung
synthetisiert ist.
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15.

16.

17.
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Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 6, wobei besagte organische Zinnver-
bindung, die in besagter Synthesereaktion eingesetzt wird, Dibutylzinnoxid ist.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei ein Polyurethan-Prdpolymer
darin eingesetzt wird, das erhalten wird durch Reaktion von Polyetherpolyol und organischem Polyiso-
cyanat, wobei besagtes Polyetherpolyol Diol, Triol oder eine Mischung aus Diol und Triol ist, wobei die
Hauptkette besagten Polyetherpolyols Propylenoxid oder Alkylenoxid, das hauptséchlich aus Propylen-
oxid besteht und teilweise Ethylenoxid enthilt, ist.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei 0,01 bis 1,0 Gew.-% von
besagtem Katalysator in besagtem Dichtungsmittel enthalten sind.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei ein Fillstoff, ein Weichma-
cher oder eine Mischung derselben zur Vermischung mit besagtem Dichtungsmittel zugegeben wird.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 1, wobei Benzoylchlorid oder p-
Toluolsulfonsdure zur Vermischung mit besagtem Dichtungsmittel als ein Lagerstabilisator zugegeben
wird.

Einkomponenten-Polyurethan-Dichtungsmittel, dadurch gekennzeichnet, daB es einen die Aushirtung
beschleunigenden Katalysator enthilt, mit der Formel

R S
NV

Sn X

/
R Vs

in der R einen einwertigen Kohlenwasserstoffrest darstellt und X einen verbliebenen Rest eines
zweiwertigen Thioalkohols darstellt.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei die Kohlenstoffanzahl von
X nicht mehr als 20 betréagt.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 13, wobei X einen verbliebenen Rest
von Ethylendithioglykol darstellt.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei R einen Alkylrest mit einer
Kohlenstoffanzahl von nicht mehr als 20 darstellt.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 15, wobei R einen Butylrest darstellt.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei

R S
N
/Sn X

R \s_]

durch Reaktion eines zweiwertigen Thioalkohols, der X enthilt, und einer organischen Zinnverbindung
synthetisiert ist.
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Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 17, wobei besagte organische Zinn-
verbindung, die in besagter Synthesereaktion eingesetzt wird, Dibutylzinnoxid ist.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei ein Polyurethan-Prépoly-
mer flr besagtes Einkomponenten-Polyurethan-Dichtungsmittel eingesetzt wird, das durch Reaktion von
Polyetherpolyol und organischem Polyisocyanat erhalten wird, wobei besagtes Polyetherpolyol Diol,
Triol oder eine Mischung aus Diol und Triol ist, wobei die Hauptkette von besagtem Polyetherpolyol
Propylenoxid oder Alkylenoxid, das hauptsdchlich aus Propylenoxid besteht und teilweise Ethylenoxid
enthilt, ist.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei 0,01 bis 1,0 Gew.-% von
besagtem Katalysator in besagtem Dichtungsmittel enthalten sind.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei ein Fillstoff, ein Weichma-
cher oder eine Mischung derselben zur Vermischung mit besagtem Dichtungsmittel zugegeben wird.

Das Einkomponenten-Polyurethan-Dichtungsmittel nach Anspruch 12, wobei Benzoylchlorid oder p-
Toluolsulfonsdure zur Vermischung mit besagtem Dichtungsmittel als ein Lagerstabilisator zugegeben
wird.

. Verfahren zur Herstellung eines Einkonponenten-Polyurethan-Dichtungsnittels, das einen die Aushir-
tung beschleunigenden Katalysator enthilt, dadurch gekennzeichnet, daB es umfaBt:
a) Einmischen von 0,01 bis 1,0 Gew.-% von besagtem Katalysator in eine flissige Zusammenset-
zung, wobei besagter Katalysator die Formel hat

R 0
\/j

/Sn X
R \oj

in der R einen einwertigen Kohlenwasserstoffrest darstellt und X einen verbliebenen Rest eines
zweiwertigen Alkohols darstellt, der ausgewihlt ist aus Ethylenglykol, Tetramethylethylenglykol, 1,5-
Pentandiol, 2,4-Pentandiol, cis-2-Buten-1,4-diol und 8-Monolaurin, wobei

b) besagte flissige Zusammensetzung 80 Gew.-% Urethan-Prapolymer und 20 Gew.-% Weichma-
cher enthdlt.

. Verfahren zur Herstellung eines Einkomponenten-Polyurethan-Dichtungsmittels, das einen die Aushir-
tung beschleunigenden Katalysator enthilt, dadurch gekennzeichnet, daB es umfaBt:
a) Einmischen von 0,01 bis 1,0 Gew.-% von besagtem Katalysator in eine flissige Zusammenset-
zung, wobei besagter Katalysator die Formel hat

R S

N

/Sn X
\

R s

in der R einen einwertigen Kohlenwasserstoffrest darstellt und X einen verbliebenen Rest eines
zweiwertigen Thioalkohols darstellt, wobei
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b) besagte flissige Zusammensetzung 80 Gew.-% Urethan-Prapolymer und 20 Gew.-% Weichma-
cher enthilt.

Revendications

1.

10.

Mastic polyuréthanne & composant unique, caractérisé par le fait qu'il contient un catalyseur accéléra-
teur de durcissement répondant a la formule

R 0
NS
Sn X
7/ N\
¢ Vol

ol R représente un radical hydrocarboné monovalent et X représente un radical résiduel de dialcool
choisi parmi I'éthylene-glycol, le tétraméthyléthyléne-glycol, le 1,5-pentanediol, le 2,4-pentanediol, le
cis-2-buténe-1,4-diol et la 8-monolaurine.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel le nombre d'atomes de
carbone de X n'est pas supérieur a 20.

Mastic polyuréthanne a composant unique selon la revendication 2, dans lequel X représente un radical
résiduel de tétraméthyléthyléne-glycol.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel R représente un radical
alkyle ayant un nombre d'atomes de carbone non supérieur & 20.

Mastic polyuréthanne & composant unique selon la revendication 4, dans lequel R représente un radical
butyle.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel

R 0
\/W
Sn X
7N\ |
R 0 —

est synthétisé par la réaction d'un dialcool contenant X et d'un composé organique d'étain.

Mastic polyuréthanne & composant unique selon la revendication 6, dans lequel ledit composé
organique d'étain utilisé dans ladite réaction de synthése est I'oxyde de dibutylétain.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel est utilisé un
prépolyuréthanne qui est obtenu par la réaction d'un polyéther-polyol et d'un polyisocyanate organique,
ledit polyéther-polyol étant un diol, un triol ou un mélange de diol et de triol, la chaine principale dudit
polyéther-polyol étant formée d'oxyde de propyléne ou d'un oxyde d'alkyléne consistant principalement
en oxyde de propyléne et contenant en partie de I'oxyde d'éthyléne.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel 0,01 & 1,0 pour cent en
poids dudit catalyseur est contenu dans ledit mastic.

Mastic polyuréthanne & composant unique selon la revendication 1, dans lequel une charge, un
plastifiant ou un mélange d'entre eux, est ajouté et mélangé audit mastic.
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Mastic polyuréthanne 3 composant unique selon la revendication 1, dans lequel du chlorure de
benzoyle ou de l'acide p-toluenesulfonique est ajouté et mélangé audit mastic comme stabilisant au
stockage.

Mastic polyuréthanne & composant unique, caractérisé par le fait qu'il contient un catalyseur accéléra-
teur de durcissement répondant a la formule

ol R représente un radical hydrocarboné monovalent et X représente un radical résiduel de dithioal-
cool.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel le nombre d'atomes
de carbone de X n'est pas supérieur & 20.

Mastic polyuréthanne & composant unique selon la revendication 13, dans lequel X représente un
radical résiduel d'éthylénedithioglycol.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel R représente un
radical alkyle ayant un nombre d'atomes de carbone non supérieur & 20.

Mastic polyuréthanne & composant unique selon la revendication 15, dans lequel R représente un
radical butyle.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel

R S
N/ —\
/Sn X

R \S-J

est synthétisé par la réaction d'un dithioalcool contenant X et d'un composé organique d'étain.

Mastic polyuréthanne & composant unique selon la revendication 17, dans lequel ledit composé
organique d'étain utilisé dans ladite réaction de synthése est I'oxyde de dibutylétain.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel on utilise pour ledit
mastic polyuréthanne & composant unique un prépolyuréthanne qui est obtenu par la réaction d'un
polyéther-polyol et d'un polyisocyanate organique, ledit polyéther-polyol étant un diol, un triol ou un
mélange de diol et de triol, la chaine principale dudit polyéther-polyol étant formée d'oxyde de
propyléne ou d'un oxyde d'alkyléne consistant principalement en oxyde de propyléne et contenant en
partie de I'oxyde d'éthyléne.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel 0,01 4 1,0 pour cent
en poids dudit catalyseur est contenu dans ledit mastic.

Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel une charge, un
plastifiant ou un mélange d'entre eux est ajouté et mélangé audit mastic.
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22, Mastic polyuréthanne & composant unique selon la revendication 12, dans lequel du chlorure de
benzoyle ou de l'acide p-toluenesulfonique est ajouté et mélangé audit mastic comme stabilisant au
stockage.

23. Procédé pour préparer un mastic polyuréthanne & composant unique contenant un catalyseur accéléra-
teur de durcissement, caractérisé par le fait qu'il consiste a :
(@) mélanger 0,01 & 1,0 pour cent en poids dudit catalyseur & une composition liquide, ledit
catalyseur répondant & la formule

R 0

NV
Sn X

/

R \O—l

ol R représente un radical hydrocarboné monovalent et X représente un radical résiduel de dialcool
choisi parmi I'éthyléne-glycol, le tétraméthyléthyléne-glycol, le 1,5-pentanediol, le 2,4-pentanediol, le
cis-2-buténe-1,4-diol et la 8-monolaurine, et

(b) ladite composition liquide contenant 80 % en poids de prépolyuréthanne et 20 % en poids de
plastifiant.

24. Procédé pour préparer un mastic polyuréthanne & composant unique contenant un catalyseur accéléra-
teur de durcissement, caractérisé par le fait qu'il consiste a :
(@) mélanger 0,01 & 1,0 pour cent en poids dudit catalyseur & une composition liquide, ledit
catalyseur répondant & la formule

R S
N2
/Sn X
\
R s

ol R représente un radical hydrocarboné monovalent et X représente un radical résiduel de
dithioalcool, et

(b) ladite composition liquide contenant 80 % en poids de prépolyuréthanne et 20 % en poids de
plastifiant.
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